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METHOD AND SYSTEM FOR HEALTH
ASSESSMENT AND MONITORING

Related Application

5 This application is a continuation-in-part application of U.S. Provisional

Application Serial No. 60/209,105 filed June 2, 2000, which is incorporated by reference

in its entirety.

Background of the Invention:

10 The present invention relates to an assessment technique, which is conveniently

practiced on a computer. The computer is either a 'stand alone' or connected to a

computer network, such as a local area network (LAN) or the world wide web, which is

frequently and interchangeably referred to as the Internet. Other devices, including

wireless enabled devices, may also be utilized in the assessment technique. The

1 5 technique is particularly useful in the evaluation of the health of one or more persons.

In the United States alone, over 100 million people have chronic health

conditions, accounting for an estimated $700 billion in annual medical costs. In an effort

to control these medical costs, many healthcare providers have initiated outpatient or

home healthcare programs for their patients. The potential benefits of these programs are

20 particularly great for chronically ill patients who must treat their diseases on a daily basis.

However, the success of these programs is dependent upon the ability of the healthcare

providers to monitor their patients remotely in order to avert medical problems before

they become complicated and costly.

Prior attempts to monitor patients remotely have also included the use of

25 interactive telephone or video response systems. Such interactive systems are disclosed

in U.S. Patent No. 5,390,238; U.S. Patent No. 5,434,611; as well as U.S. Patent No.

5,441,047. These systems, however, have many shortcomings. One disadvantage of

these systems is that they either require a patient to call in to a central facility to be

monitored or require the central facility to call the patient according to a rigid monitoring

30 schedule. Typically, if the patients are required to call the central facility, only the

compliant patients will actually call regularly to be monitored, thereby undermining the

purposes ofmonitoring the patients as a prophylactic measure. The non-compliant
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patients will wait until an emergency situation develops before contacting their healthcare

provider, thus defeating the purpose of the monitoring system as a prophylactic measure.

If the central facility calls each patient according to a monitoring schedule, it is intrusive

to the patient's life. As a result, resistance to such monitoring will grow over time.

5 Improvements to monitoring systems have been proposed in the art. Examples of

such systems include the following:

U.S. Patent No. 5,997,476 describes a networked system for communicating

information to an individual as well as remotely monitoring that individual. The system

includes a server and a remote interface for entering in the server a set of queries to be

10 answered by the individual. The server is a web server, and the remote interface is a

personal computer or remote terminal connected to the server via the Internet. The

system also includes a remotely programmable apparatus connected to the server via a

communication network, preferably the Internet. The apparatus interacts with the

individual in accordance with a script program received from the server, and the server

1 5 includes a script generator for generating the script program from the set of queries

entered through the remote interface. The script program is received and executed by the

apparatus to communicate the queries to the individual, receive responses to the queries,

and transmit the responses from the apparatus to the server.

U.S. Patent No. 5,897,493 also describes a monitoring system that remotely

20 queries an individual using a central computer system, a server, and a workstation

networked to the server presenting a set of queries to be answered by the individual.

Specific applications of the monitoring systems are, however, not discussed in detail.

Additionally, certain systems and techniques related to the evaluation of health,

and more specifically health and/or behavioral indicia, are described in the following:

25 U.S. Patent No. 5,882,203 describes a method for detecting depression and its

severity. A series of statements formulated to detect the presence and severity of

depression are presented to a subject in a multiple item visual analog format. The

subject's answers are given a numerical value and the total score is then normatively

ranked to determine the presence and severity of the depression. The method is

30 optionally practiced with the use of a computer.
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U.S. Patent No. 5,967,789 describes a system to help a person stop or modify an

adverse habitual health-related behavior, such as smoking, weight control, stress

management, etc., by following a calculated regimen to commence on a day to be

selected by the person. The system comprises a computer and a series of customized

5 visually perceptible messages establishing a customized regimen to aid the person in

stopping or modifying the adverse habitual health-related behavior. The computer

receives personal information about the person, which is relevant to the behavior, and

makes use of expertly designed system software to provide customized messages in

response thereto. The customized messages are in the form of a daily sequence measured

10 relative to a day selected by the person for the regimen to begin. Each of the messages is

arranged to be read by the person in a specific sequence on a daily basis and includes

respective numerical indicia representing the number of days from the selected day to the

day ofthe message. The messages are provided to the person in various ways. For

example, an electronic communication medium, such as the Internet, e-mail, facsimile,

1 5 etc., delivers the messages to the person on a daily basis. Alternatively, the system can

generate the cards or sheets in hard copy form and deliver them to the individual in a

more traditional manner. The system may update and modify these messages based upon

information provided by the person. Moreover, the system may provide the messages to

a support person to aid the person wishing to change his/her health-related behavior.

20 U.S. Patent No. 5,961,332 describes a method and an apparatus for processing

data indicating an individual's psychological condition, psychological states, concomitant

physiological states, and states of dysfunction along with principles, theories and research

data to generate a diagnosis and a treatment plan for the individual. The apparatus also

includes a remote user interactive means for providing remote access to and functionality

25 of the apparatus.

U.S. Patent No. 5,954,510 describes an interactive goal achievement system and

method to assist persons in achieving and learning to achieve self-determined,

measurable goals over time, while collecting data from a user on the user's progress

toward achieving the goals. The system computes metrics from the data, gauges the

30 user's progress towards achieving the goals, and provides the user with performance

feedback. Further, the system collects additional information from the user regarding the
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user's estimate of the likelihood of achieving the stated goals, while also computing a

separate objective estimate of the user's likelihood of achieving the goals. Preferably , a

computer-based system implements the method, receiving and storing all of the collected

information, computing the metrics, and generating the performance in the form of a

5 progress report. Additionally, any suitable input device, such as a touch-tone telephone,

for example, can be used to enter data into the computer system, while any suitable

output device, such as a facsimile machine, can be used to provide the performance

feedback to the user.

U.S. Patent No. 5,940,801 describes a microprocessor-based diagnostic

10 measurement apparatus and method for evaluating psychological conditions. The

compact microprocessor-based unit produces a video display that prompts a patient or

user to interactively operate one or more switches. The system records and analyzes

information during an interactive diagnostic assessment procedure, which it then provides

to a doctor or other health care professional. Such information can be used to determine

1 5 whether clinical therapy and/or medication may be required. For example, the system

utilizes a game-like video display to measure various neuropsychologic indicia of

Attention Deficit Hyperactivity Disorder and Attention Deficit Disorder.

U.S. Patent No. 5,908,301 describes a method and device for modifying behavior.

The device includes interactive pre-set and adjustable behavior modification tools, which

20 are suitable for encouraging modification of various behaviors, such as reduced or

increased food intake, tobacco use, and alcohol consumption. A user can select from a

plurality of parameters to customize a program or accept the default program. The device

monitors and, if selected by a user, adjusts any behavior sequence, including behavior

actions and behavior intervals. If a user selects a preset program using the default

25 parameters, then the device maintains no record of any behavior action or interval, and it

selects, records, and adjusts all other programs automatically for the next behavior

sequence. A display on the device shows the user the selected program and its operation.

The device provides multiple output signals to alert a user when to begin the next

behavior action; when the pre-determined number of behavior actions has been attained;

30 when the pre-determined number of behavior actions is being exceeded; and a special

alert signal. The device accepts and modifies, either automatically or manually, a user's
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intended goal and the rate at which the user desires to attain the goal. In relation to goal

and rate, it accepts and modifies the user's physical condition at the start of each program,

re-evaluating the progress and adjusting related programs accordingly.

U.S. Patent No. 6,039,688 describes a therapeutic behavior modification program,

5 compliance monitoring, and a feedback system. The system utilizes a computer to

monitor a patient's behavior in achieving lifestyle changes necessary to maintain his or

her health or recover from ailments or medical procedures. The system monitors the

individual's compliance with the program by prompting the individual to enter health-

related data, correlating the individual's entered data with the milestones in the behavior

1 0 modification program, and generating compliance data indicative of the individual's

progress toward achievement of the program milestones. The system's design revolves

around a community of support, which includes a graphical electronic navigator, operable

by the individual to control the microprocessor, for accessing different parts of the

system.

15 U.S. Patent No. 5,879, 1 63 describes an on-line health education and feedback

system using motivational driver profile coding and automated content fulfillment. An

automated system and method provide customized health education to an individual at a

remote terminal, which is directed to induce a modification in the individual's health-

related behavior. The automated system includes a questionnaire generator for

20 questioning the individual to determine his or her motivational drivers and

comprehension capacity. A profile generator receives answers entered by the individual

from the remote terminal and generates a motivational driver profile and a

comprehension capacity profile of the individual. A translator receives clinical data

relating to a current health condition of the individual and translates the clinical data, the

25 motivational driver profile, and the comprehension capacity profile into a profile code.

An educational fulfillment bank matches the profile code to matching educational

materials and transfers the matched educational materials to the remote terminal. An

evaluation program evaluates educational responses ofthe individual and provides profile

updates for targeting subsequent educational materials to the individual based on the

30 educational responses.
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U.S. Patent No. 4,627,818 describes a psycho-technological testing method and

device. The method and device aid in determining the disposition, traits, and

characteristics ofhuman test subjects. The device formulates several sets of statements,

each set being related to at least one trait. The device then divides the statements in each

5 set into two groups that contain several pairs of complementary statements, each pair

probing the same point from different perspectives. A test subject provides responses

from a multiple choice menu. The device considers the responses on a group basis, and

assigns a weight factor to each response. The device then uses templates, which contain

assigned weighting factors for each response, to add up a score for each group of

10 statements.

The prior art also includes certain systems and techniques for specialized

evaluations relating to health care. Examples include the following systems:

U.S. Patent No. 5,666,492 describes a computer based pharmaceutical care

cognitive services management system and method. The system and method captures all

1 5 of the value added by a pharmacist in a patient encounter by permitting multiple RARs

(Reasons, Actions, Results) to be associated with a single SOAP (Subjective, Objective,

Assessment, Plan). This system enables the pharmacist to financially recover for each

analytical or counseling session and/or service provided to the user associated with a

single transaction. The pharmaceutical care cognitive services management system and

20 method also enables the efficient processing of interruptions to cognitive and counseling

sessions. When a pharmacist receives an interruption in the nature of a patient telephone

call, an in-person patient visit, or a call from a physician requesting a refill for a

prescription, the pharmaceutical care cognitive services management system and method

suspends the cognitive or counseling session for a first patient, processes the interrupt for

25 the second patient, and upon completion of the processing of the interrupt for the second

patient, resumes processing the cognitive or counseling session for the first patient.

U.S. Patent No. 5,845,254 describes a method for objectively monitoring the

performance of a group of health care providers. The method stores in-patient payment

claim records, representative of in-patient health-care services performed for patients by

30 the group health-care providers, and out-patient payment claim records, representative of

out-patient health-care services performed for patients by the group health-care providers,
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in databases. The method then builds sickness episode data records from the in-patient

payment claim records and the out-patient payment claim records. An objective severity

adjustment analysis is then performed on the sickness episode data records to form

severity-adjusted sickness episode data records. From the severity-adjusted sickness

5 episode data records, a cost efficient performance level is determined for each individual

health-care provider within the group and a qualitative performance level for the group as

a whole.

The prior art also includes various surveys that are not necessarily practiced

utilizing a computer or computer system.

1 0 SF-36 Health Survey - Manual & Interpretation Guide, written by John H. Ware,

Jr., Ph.D. et al., and published by The Health Institute, New England Medical Center,

Boston, Massachusetts (copyright, 1993) describes a protocol for an improved health

assessment and evaluation technique. The guide includes a thirty-six question survey,

which is useful in assessing general health variables. Many have cited the thirty-six

15 question survey as providing excellent results notwithstanding its brevity as compared to

other surveys.

"Dynamic Health Assessments: The Search for More Practical and More Precise

Outcomes Measures" by John E. Ware, Jr., Jakob Bjorner and Mark Kosinski, published

in the Quality ofLife newsletter, No. 21 (January - April 1 999) generally discusses a

20 psychometric method for assessing indicia of ideal health status.

An article related to the SF-36 survey is "The MOS 36-Item Short Form Health

Survey (SF-36)" by John H Ware Jr., PhD. and Cathy Donald Shelbourne, PhD,

published in Medical Care, Vol. 30, No. 6, June 1992.

A further article related to certain computer testing algorithms is described at

25 pages 103-135 of Computer Adaptive Testing -A Primer by Howard Wainer, et al.

published by Lawrence Erlbaum Associates, Hillsdale, NJ 1990.

While many of these systems, methods and surveys offer certain advantages, they

are fraught with shortcomings, which curtail their utility as well as their popularity. One

such shortcoming is the length of the tests or surveys. As is well known, a test or survey

30 has to be statistically significant to be considered an accurate instrument in evaluating a

patient or respondent. As is also well known in the art, a greater number of questions
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generally leads to more statistically significant results. However, while a long test or

survey having a large number of questions may provide improved statistical accuracy, it

also places greater burden on the patient or respondent. The patient/respondent becomes

reluctant to participate in the survey, particularly when it is given at a periodic interval.

5 This reluctance manifests itself in (i) the failure of the patient/respondent to take the

survey at prescribed time interval; (ii) the failure of the patient/respondent to participate

in the survey altogether; (iii) the omission by the patient/respondent of one or more

questions, which, of course, detracts from the statistical accuracy of the test; and (iv) an

overall inconsistency in the responses of the patient/respondent. For example, a subset

1 0 of questions directed towards evaluating a very specific condition or area of interest,

which are divided and scattered throughout the survey, might not receive consistent

responses. This result is particularly true when a large number of questions separate the

related questions. Again, inconsistent answers reduce the overall statistical accuracy of

the survey, as well as its perceived validity.

1 5 A further shortcoming in these surveys is that they are often directed towards

providing an objective evaluation of a patient and his/her health. This method of

evaluation doesn't allow a patient to provide their own feedback as to their own

perceived state of health, which can be a significant distinction. Although, the objective

evaluation of the patient and his/her health provides the healthcare practitioner or

20 healthcare provider with objective indicia as to the perceived state of the patient's health,

it is not necessarily helpful in all instances to the patient in understanding his/her health

status or progress during any particular time interval. That is, the objective survey results

are not frequently presented in a meaningful fashion to the patient. Rather, many of these

surveys are primarily directed to the healthcare provider or healthcare organization. A

25 subjective survey is much more meaningful to the patient in understanding their own

health status and progress over any time interval. Healthcare providers/healthcare

organizations, however, rarely utilize such subjective surveys, and traditionally favor the

objective types of surveys known to the art.

Another shortcoming relating to the systems, methods, and surveys, which are

30 cited above, is the relevant inflexibility of the surveys, which are set out in a standardized

form and need to be completed in total by the patient/respondent every time that the
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survey is taken. Thus, patient/respondent encounters the same burden every time that he

or she responds to such survey.

Furthermore, the prior art tests and surveys are non-adaptive. Prior survey results

of a patient/respondent, or a group of patients/respondents, do not affect the future

5 surveys that they are given. As such, the later surveys do not provide for differentiation

in the health status of a patient.

An additional problem in the prior art surveys is their inflexible modes of

administration. The surveys generally consist of either the traditional paper-based type or

a computer-based replica of the same. The traditional paper-based versions provide a

1 0 series of questions on paper sheets or booklets for the patient/respondent. After the

patient/respondent completes the survey, the administrators evaluate the responses.

While cost effective, the format remains inflexible. In the case of the computer-based

surveys, many of the prior art surveys are little more than computer-driven versions of

the same paper-based surveys, which provide little or nothing in added flexibility

.

1 5 A further shortcoming in many of the prior art surveys is that they are unsuited for

self-administration by a patient/respondent. In the context of the objective surveys

described above, the patient/respondent may be very capable of taking the survey and

responding to the questions provided therein, but many of these surveys do not provide

an immediate response that is readily understood by the patient/respondent by the

20 conclusion of the survey. Thus, while the "objective" type survey may provide

meaningful results to a medical practitioner or a health services organization, it is not

particularly adapted as a self-monitoring instrument to a patient or respondent.

Accordingly, there is a real and continued need in the art for improved systems

and methods for the monitoring and assessment of a patient's health.

25 There is also a need for improved health assessment and monitoring systems that

provide more accuracy in assessing and/or monitoring a patient's health, and that can be

flexibly administered to one or more subject respondents/patients.

Further, there is a need for such systems as aforesaid that are less burdensome to

administer to a patient than prior art systems.

30 There is also a need for such systems as aforesaid that are less burdensome on

patients in their effort to participate in such systems.
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It is appreciated that these are but representative of certain needs in the art which

various aspects of the present invention address and provide.

Objects and Summary of the Invention

5 Therefore, it is an object of the present invention to provide an improved system

that overcomes the shortcomings of the prior art. Accordingly, the present invention

provides a system for remotely monitoring patients and for communicating the results of

such monitoring to the patient and, optionally, to others.

It is another object of the invention to provide a system as aforesaid which

1 0 provides flexible and dynamic querying of patients with regard to their health or other

personal indicia.

It is another object of the invention to provide a system as aforesaid which allows

for monitoring of one or more patients whereby the monitoring method presents a

reduced burden to the patient.

15 It is another object of the invention to provide a system and method whereby

various aspects relating to the health of one or more patients can be monitored, and the

results provided to the patient in a meaningful and immediate report.

It is another object of the invention to provide a system and method for

monitoring, wherein the system and method as aforesaid includes an internalized method

20 for evaluating the consistency of the responses received from the patient.

It is a further object of the invention to provide a system and method for

monitoring, whereby the results obtained from such a monitoring session may be

correlated with other evaluative scales known in the art.

It is a further object of this invention to provide a system and method for

25 monitoring, whereby non-responsive answers to one or more questions may be estimated.

It is a further object of the invention to provide a useful method and system for

monitoring of patients, whereby dynamic querying of the respondents provides for

improved evaluation of specific areas of inquiry.

It is a further object of the invention to provide a system and a method for flexible

30 and dynamic querying of a group of respondents with regard to both the individual and
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group responses, wherein the members of the group share a particular domain in common

with each other.

It is a further object of the invention to provide an improved computer

implemented system method for monitoring patients.

5 It is a further object of the invention to provide a computer-implemented method

for generating a test or survey, administering said test or survey to one or more patients,

evaluating the results of the tests or survey, and generating reports based on the results.

These and other objects and advantages will become more apparent after

consideration of the ensuing description and the accompanying drawings.

10

Brief Description of the Drawings

The following detailed description, give by way of example, and not intended to

limit the present invention solely thereto, will be best understood in conjunction with the

accompanying drawings in which:

15 Fig. 1 depicts a graphical representation of the statistical assessment of a question

and a response as provided by a group of respondents;

Fig. 2 depicts a series of graphical representations of statistical assessment of two

questions and responses thereto as provided by a group of respondents, as well as the

graphical representations of a derived statistical assessment;

20 Fig. 3 depicts a flowchart of an aspect of the Assessment Method;

Fig. 4 depicts a series of graphical representations of statistical assessment of two

questions and responses thereto as provided by a group of respondents, as well as the

graphical representations of a derived statistical assessment including a representation of

consistency checking, and of error checking of the Assessment Method;

25 Fig. 5 depicts a flowchart of a further aspect of the Assessment Method;

Fig. 6 illustrates a flowchart of a yet further aspect of the Assessment Method;

Figs. 7-1 to 7-10 illustrate a representative test including a series of questions and

possible responses and a report based on the questions and elicited responses; and

|

Figs. 8-1 to 8-27C depict a representative test which includes questions and

30 possible responses, and a report based on the questions and elicited responses.
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Detailed Description of the Embodiments

The definitions of the following terms as used in the specification are given by

way of example to illustrate the concepts being discussed herein, and not intended to

limit the terms solely to these definitions.

5 "Assessment Method" - The monitoring system being described herein.

"Test Subject" - The person taking the test. Such person may be referred to as a

"subject respondent", and when the test relates to health related subject matter, may be

referred to as the "patient".

"Testier" - One or more questions primarily directed to evaluating the status of a

10 Test Subject relating to a domain.

"Test" - One or more testlets which are used to evaluate one or more domains.

"Domain" - An aspect or condition experienced or perceived by the test subject

sought to be evaluated by a test or testlet. By way of non-limiting examples, these can

include various health-related measures such as severity of headaches, level of

1 5 depression, degree of personal mobility, self-perceived status, general well being, etc.

Other non-health related aspects or conditions perceived by a test subject may also be

considered as valid domains as "customer satisfaction", and the like.

"Test Session" - A single episode of the administration of a test. Frequently, a

plurality of test sessions are used by the test subjects regarding the test subject with

20 regard to that test subject's perception of their personal condition or perceptions thereof

relating to one or more specific domains.

"Subject Group" - A set of one or more test subjects who are participating in the

Assessment Method in order to evaluate one or more domains which are common to each

of the test subjects making up the subject group. The subject group can be a single

25 individual test subject, but usually comprise two or more test subjects. By way of

example, the subject group may be one or more test subjects who are associated with

each other due to a common domain sought to be evaluated. The evaluation may relate to

the individual test subject as well as for the subject group. Examples of such may include

a group of headache sufferers, one or more persons suffering depression, and the like. A

30 still further example of a subject group may be one or more test subjects who are

associated with each other due to a common variable, and the desire to evaluate the
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responses elicited from a particular test subject as well as the whole subject group related

to the variable. By way of example, such a variable may be a pharmaceutical

composition which is being administered to one or more ofthe test subjects making up

the subject group. In another example, the variable may be the practice of a specific

5 therapeutic procedure upon one or more of the test subjects comprised in the subject

group. As a still further example, the subject group may be one or more test subjects

receiving specific health related services from a common provider, such as specific

doctor, or a group of doctors, or organization such as health maintenance organization

(HMO), pharmaceutical company, etc.

1 0 "Survey Respondent" - A person participating in a survey used in the test

generation process of the Assessment Method.

"Device" - An article, apparatus, or instrument capable ofpresenting information

to a test subject relating to the Assessment Method, which is desirably also capable of

receiving a reply from the test subject. By way of non-limiting example, exemplary test

1 5 devices include stand-alone computers, one or more computers connected to a network,

one or more computers connected to the Internet, a computer terminal or other device that

may be provided in an information kiosk, Internet appliances, hand-held computers also

frequently referred to as "portable digital assistants" (PDA), Web-TV devices, telephones

(both wired and wireless), bi-directional wireless communication devices such as bi-

20 directional pagers and the like, as well as paper forms. Ideally the devices are two-way

communications devices, particularly devices which include a display means (such as a

cathode ray tube, flat panel display, and the like) or other means for prompting an input

(such as audio devices, speech synthesizers, and the like) and an input device (such as

buttons, keyboards, computer mice, touch pads or touch screens and the like.)

25 The present invention comprises several processes or modules, including, but not

limited to, test generation, testing or administering, evaluating and reporting. These

processes ofthe present invention as well as others are described hereinafter.

In the test generation process or module, the system collects data from a pre-

existing data pool or database of questions and answers, statistically assesses the data,

30 and forms a test for subsequent use in the testing process and process (or administration

and evaluation modules). In accordance with an embodiment ofthe present invention,
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the system collects data by generating a survey of questions with a list ofpossible

answers and providing it to one or more survey respondents in order to elicit their

responses thereto. The individual questions of the survey should be similar to, or,

preferably, the same as the tests to be subsequently utilized in testing and evaluation.

5 Such similarity, or identity, in questioning ensures a high degree ofrelevance and

statistical accuracy between the initial results garnered from the survey and the

subsequent operation ofthe Assessment Method. The test questions can be of any form,

and essentially can be directed towards any of a wide variety of subjects. Preferably,

however, the survey includes one or more questions related to each of one or more

1 0 domains which are sought to be evaluated by the Assessment Method. In accordance

with an embodiment of the present invention, the questions have a graduated scale of

possible answers associated therewith. A question is associated with scaled responses

that have at least two possible answers (such as "yes" or "no"), and, preferably, have a

graduated scale of potential responses (such as integer numbers within a range "1
, 2, 3, 4,

1 5 5", or "very bad, bad, fair, good, or very good"). The reasoning behind the preference for

a larger number of possible answers is that a plurality of potential responses to any test

question provides a response that is more precise than a simple "yes" or "no." Where one

or more ofthe test questions, preferably a majority of the test questions, have graduated

scales of potential responses associated therewith, the Assessment Method provides more

20 accurate results.

The survey comprises one or more questions evaluating one or more of the

domains that are perceptible to the survey respondents. The possibility of domains varies

widely, and covers all subjects of interest in the Assessment Method. The scope of a

domain varies from general areas of interest, such as general health as perceived by a

25 subject respondent, to more specific areas of interest, such as personal mobility. In such

an example, personal mobility or depression may comprise a more narrowly tailored

subset of the broad general health domain. Hence, a broader domain can comprise

subsets corresponding to domains of narrower scope.

The generation of the form and content of the individual questions on a survey

30 may vary from survey to survey. However, known-art surveys provide good guidance in

fashioning useful survey questions and the associated possible responses. Of course,
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these survey questions and their answers must be relevant to the domain sought to be

evaluated.

It is appreciated that the survey can be administered according to the prior art

procedures as long as the collected data is available for subsequent statistical

5 assessments. Naturally, selection of the survey respondents plays a key role in ensuring

the accuracy of the survey. Preferably, the survey respondents should closely correlate to

the expected test subjects of the Assessment Method.

In an alternative to the data collection process or module as discussed herein, the

actual generation and administration of a survey can be skipped when a data pool of

10 existing survey test questions and answers, relevant to the domains sought to be evaluated

in the Assessment Method, are already available. Accordingly, the pre-existing test

questions and answers can be utilized directly. However, the pre-existing survey

questions and answers should be used only when they are relevant to the domains at

issue.

1 5 In accordance with an embodiment of the present invention, the questions and

answers are arranged into one or more groups, with each group designed to evaluate one

or more domains. The generation of the survey might accomplish such arrangements,

otherwise arrangement becomes a separate process within the data collection process or

module. In one example, the system groups questions regarding perceptions of general

20 health together, separating them from non-related health questions present in a survey. In

another example, the system groups specific questions relating to physical functions and

their extent together. More specifically, the system groups together questions to evaluate

the degree of physical mobility, such as "can walk one mile without difficulty?", "can

climb three flights of stairs without difficulty?", "can bend knees without stiffness or

25 pain?", and the like. As can be seen in this group of questions, the primary focus of these

questions is the domain relating to the physical mobility of a subject respondent. Such an

arrangement of questions is desired if it is conducive to the administration of the test

according to the Assessment Method. In certain instances, however, it may be

undesirable to group such questions, particularly if it is believed that overall response

30 consistency may be compromised by grouping of related questions.
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According to another embodiment of the invention, the system and method

includes statistical assessment of the questions and responses. That is , the system

determines the statistical probability that a survey respondent at a particular scaled level

or condition within the relevant domain will choose a particular answer to a question.

5 The system uses known art techniques to calculate the requisite statistical probabilities.

In addition, the system can normalize these determined results using known statistical

methods against a larger population.

Fig. 1 provides an illustration of this concept with a representation of a graphical

mapping of such statistical assessments. The ordinate axis is calibrated on a scale of 0-

10 100, and is a numerical representation of a respondent's condition or status for the

domain. Such scaled values may represent, for example, the degree of physical mobility,

with a value of "0" representing immobility, and "100" representing complete unhindered

mobility. The abscissa axis represents a scale of probabilities from 0.0-3.0. Fig. 1 also

illustrates five curves (CI, C2, C3, C4, C5), each representing the statistical probability

1 5 of the selection of one of the five graduated answers which were associated with the test

question. The first curve, CI, corresponding to the probability that the first or "lowest"

answer is selected, depicts only one half of its normal distribution curve as it is bisected

by the abscissa axis where the ordinate scale reads "0". At the other end of the scale, at a

reading of "100", the abscissa axis bisects the normal distribution curve shown as C5,

20 corresponding to the probability that the highest graded answer to the test question is

selected. Respectively, the curve according to C2 represents the normal distribution for

the likelihood that a respondent would select the second lowest graded response, C3

represents the statistical likelihood that a respondent would choose the third (also the

"intermediate") graded response to the test question, while C4 represents the statistical

25 likelihood that a respondent would choose the fourth highest graded response.

In accordance with an embodiment of the present invention, the system utilizes

the Rasch model, or in the alternative a statistical model based on Item Response Theory,

to map responses to test questions obtained from the generated survey, i.e., statistical

analysis. These statistical models are known to the art and are described in several

30 reference materials on the subject.
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Returning to Fig. 1, each curve depicts the statistical distribution of the responses

to a single question elicited from the group of survey respondents. These curves can be

used to predict the likelihood that a test subject, at a particular scaled level or condition

within the relevant domain, would choose a particular graded answer when provided with

5 the same test question. These curves are especially accurate when the test respondents

are similar to the survey respondents. The results ofthe survey process within the Test

Generation process or module are also useful for their predictive capabilities in the

administration module and evaluation module of the present invention.

Fig. 1 also depicts four bars indicated as Bl, B2, B3 and B4. These bars represent

1 0 a perpendicular line extending from the ordinate axis to at least the intersection ofthe two

adjacent curves, CI and C2. According to this graphical representation, Bl 's intersection

with the ordinate axis represents the value on the ordinate axis where CI and C2

intersect. Fig. 1 depicts similar relationships for successive curves and successive bars.

These bars define threshold values for each of the graded answers associated with the

15 particular test question. For example, the value for the lowest graded answer falls

between 0 and point A of the ordinate axis. Similarly, a response value for the second

lowest graded answer associated with the test question falls between points A and B on

the ordinate axis, while the third or "intermediate" answer falls between points B and C,

the fourth answer between points C and D, and fifth and highest graded answer between

20 point D and the end of the ordinate axis.

Such divisions provides a more precise numerical correspondence for how each of

the five possible answers correspond to the scale of the ordinate axis. These divisions

also establish ranges of the scale values from the ordinate axis that correspond to each of

the possible answers to the question. As can be seen in Fig. 1, the probability of selecting

25 one answer does not necessarily equate to the probability of selecting any other answer,

providing a means for evaluating the discreteness ofany test question considered alone

and in conjunction with others.

Figs. 2A-2C further demonstrate the principles discussed in Fig. 1, showing that

these principles are equally applicable to questions with either a lesser or greater

30 numbers of associated responses. These figures also demonstrate that a lesser number of

responses associated with a particular test question leads to a less discrete differentiation
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among the probabilities associated with the particular answers. More specifically, Figs.

2A, 2B, and 2C depict a series of graphical representations of statistical assessment of

two questions and responses thereto as provided by a group of respondents.

Fig. 2A depicts a mapping of the likelihood of selection amongst one of three

5 possible responses to a test question. As in Fig. 1, the graduations on the ordinate axis

correspond to the status or condition of the respondent within the relevant domain. In

Fig. 2A, the abscissa axis indicates the relative probability of selection of one of the three

possible responses. The normal distribution, i.e., the likelihood that respondent had

selected amongst one of the three graduated answers is also depicted. Curve C5 indicates

10 the probability that respondent selected the first or lowest scaled answer, curve C6 the

second or "intermediate" answer, and C7 the third or highest scaled answer. Similar to

Fig. I, B5 indicates the value on the ordinate axis where the intersection of C5 and C6

occurs, while B6 indicates the value on the ordinate axis where lines C6 and C7 intersect.

It is appreciated that these bars in Figs. 2A-2C act to divide the values scaled on

1 5 the ordinate axis to provide a numerical value which corresponds to the range of scale

values from the ordinate axis corresponding to each of the first graded answer, the second

graded answer, or the third graded answer associated with a particular question. Again, a

value from 0 to the intersection of B5 with the ordinate axis corresponds to a reply to the

first, or lowest of the possible graded answers. Similarly, a response to the next, or

20 intermediate possible answer associated with the test question, is assigned a value from

the intersection of bar B5 with the ordinate axis to the intersection ofbar B6 with the

ordinate axis. A reply to the third or greatest of the three possible answers associated

with the test question is assigned a value from the intersection ofbar B6 with the ordinate

axis to the end of the ordinate axis.

25 Again, as in Fig. 1 , the mapped analysis of the answers as depicted on Fig. 2A

represents the likelihood that a particular test respondent, with a condition in the domain

corresponding to one of the scaled values depicted on the ordinate-ax is, would select

amongst the three possible responses associated with the test question. For example,

someone with a perceived condition which corresponds with the midpoint of the ordinate

30 axis in Fig. 2A, or the scaled value of "5", has a probability of 0.6 of selecting the

second or intermediate answer, corresponding to curve C6. That same respondent is
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much less likely to choose the first response (approximately 0.1) or the third response

(approximately 0. 1 5),

Turning now to Fig. 2B, there is illustrated a graph depicting the mapping of the

statistical analysis of the responses to a second question, which is related to the first

5 question depicted in Fig. 2A. These questions relate to the same domain. Similarly, the

second question has three possible responses. Again, the normal distribution of selecting

among possible responses is shown. Curve C8 represents the probability that the

respondent selects the first or "lowest" response, C9 the second or "intermediate"

response, and CIO the third or "greatest" response. Fig. 2B illustrates two bars B7 and

10 B8, indicating the corresponding values, also known as the "boundary values", of the

scale on the ordinate axis to the intersection of C8 and C9 and the intersection of C9 and

CIO, respectively. Again, these bars, B7 and B8, divide the possible values of the scale

of the ordinate axis into three regions, which encompass values corresponding to the

three possible graded answers to the survey test question.

1 5 As noted above, the first and second questions test a common domain. The scaled

values depicted on the ordinate axis in both figures represent the same values in the same

domain, linking these questions together. Such a relationship established by

commonality of the scale of the ordinate axis is preferred when grouping one or more

questions together that are directed towards a particular domain. This grouping of

20 questions, sharing of a common scale on the ordinate axis, and direction towards the

same domain results in the creation ofmembers of aTestlet.

The statistical analyses of the first and second questions, as illustrated in Figs. 2A

and 2B, provides a wide variety of further derived statistical information. Importantly,

such analyses can provide derived information relating to the consistency of a test

25 respondent's answers regarding a particular domain. Such analyses can also lead to the

derivation of the status of a test subject within a domain, even when the test respondent

has skipped one or more questions within a particular Testlet.

Fig. 2C illustrates the concepts of the importance of analyses within a Testlet.

Fig. 2C depicts a statistical analysis that has been performed on responses relating to

30 Figs. 2A and 2B discussed above. Akin to both Figs. 2A and 2B, the ordinate axis of Fig.

2C also shares the common scaling and values as those two prior figures. This identical
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ordinate axis ensures a commonality in the measurement or scaling of the domain being

evaluated. However, while Figs. 2A and 2B represent statistical analysis of questions

and answers, Fig. 2C represents the statistical analysis of data derived from Fig. 2A and

Fig. 2B. The abscissa axis in Fig. 2C indicates the relative probability of various

5 combined replies. The three curves, C5-9, C6-9, and C7-8, indicate the probability of

paired responses, based on one response to each of the questions from Figs. 2A 2B.

The first curve, C5-9, indicates the cumulative probability that the respondent

entered a selection of the first or "lowest" available answer to the first question

corresponding to Fig. 2A, and chose the second or "intermediate" answer corresponding

1 0 to the question associated with Fig. 2B. The fairly high probability that such a pair of

answers to the first and second question derive from the survey indicates that, in any

future test based on these questions, a test respondent selecting the same responses to the

first and second questions is also reasonably likely.

The C6-9 curve represents the normal distribution of the likelihood of a second

1 5 pair of responses, namely that a test subject selected the second or intermediate response

to the question associated with Fig. 2A and the second or intermediate response with

question associated with Fig. 2B. The normal distribution curve, as represented by curve

C6-9, indicates the probability that the survey respondents selected the intermediate

answers for both the first and second questions in the survey. Again, this curve also

20 represents the likelihood that a test respondent would respond with the same answers to

the same questions in a future test. Significantly, there is a visible degree of

differentiation between the probabilities that the first set of answers, C5-9, versus the

second set of answers, C6-9, would be chosen.

Fig. 2C also depicts a third curve, C7-8, which indicates the probability that the

25 same survey respondent had selected the third or "highest" answer to the first question

and the "lowest" or first answer to the second question. As can be seen from Fig. 2C, this

curve, C7-8, is particularly small when compared to the normal distribution curves, C5-9

and C6-9. C7-8 illustrates the principle that it is highly unlikely that a respondent having

a condition or status at a particular scaled level on the ordinate axis would have such a

30 response pattern, namely choose an answer at one extreme of the scale of the ordinate
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axis, and yet on this next question, select an answer at the opposite end of the ordinate

axis.

The discussion above with regard to Fig. 2C illustrates important principles key to

the Assessment Method being taught herein. A statistical analysis of the questions and

5 their responses reveals the likelihood of combinations of answers obtained in response to

a combination of individual questions. Significantly, this information can be used for

both error checking, i.e. to ensure the consistency of answers for a test respondent in a

Testlet, as well as estimating answers to questions omitted by a respondent within a

Testlet.

1 0 Although the discussion of Figs. 2A-2C have been limited only to the probability

of three pairs of possible answers, the principles described herein can be extended and

performed on all possible combinations of answers to the questions. Similarly, where the

Testlet comprises a greater number of questions, the statistical analysis can be performed

on all of the questions and their possible answers. Further, it is appreciated that while the

1 5 examples shown in Figs. 2A-2C depict questions which include only three possible

answers, there is no limitation the number of questions and the number of possible

graduated answers to each question. The test questions having a greater number of

possible graded answers generally provide a higher degree of differentiation among

potential answers, and a finer degree of gradation.

20 In developing the figures outlined above, the present system analyzes the

responses to each of the survey questions presented to the population of survey

respondents on an individual basis in order to provide statistical data representing the

likelihood that a respondent with a certain condition, as represented on the ordinate axis,

would enter a particular response to a particular question. Then, the present system

25 derives the likelihood of the combinations of responses in the Testlet from the statistical

data for each individual question.

Using the information from the survey, the test generator of the present invention

selects the questions to be included in the test for the Assessment Method. Preferably,

the test generator divides the questions into groups, each group being directed towards

30 assessing the status of the test subject with respect to a particular domain. For example,

where a survey presented questions relating to different domains in a random order, the
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test generator can group them together for convenience. Such groups of questions

directed toward a particular domain comprise the Testlets which can be subsequently

administered.

In accordance with an embodiment of the present invention, the test generator

5 optionally orders the questions within each group according to a sequence. This

sequence can be arbitrary or based on statistical criterion, such as from the lowest to the

highest probability of accurately predicting the actual status of the test respondent or

conversely from the highest to the lowest probability of accurately predicting the actual

status of the test respondent. It is appreciated that the sequence of the questions and

10 answers provided in the Testlet generally does not limit the effectiveness of the

Assessment Method.

In accordance with another embodiment of the present invention, the system

establishes threshold limits, the minimum statistical probability which are considered to

be acceptable for the valuation of the condition of a test respondent with respect to a

1 5 particular score level and/or a particular domain. These limits can be arbitrary or based

on a body of data, such as the survey questions and responses. Preferably, the threshold

limit values determine the number of questions from a Testlet to be provided to a test

respondent. For example, where the limiting value for a particular Testlet is relatively

low, i.e., 50% probability, then it may be sufficient to query the test subject with a

20 relatively small number of questions from that Testlet. Based upon the responses

received from the test subject to each of the questions in the Testlet, the present system

compares these responses against the statistical assessments previously generated in order

to determine the cumulative probability of the status of the test respondent with regard to

the condition being evaluated in the domain. When such a cumulative probability meets

25 or exceeds the threshold limits, the testing from the Testlet is concluded. This process or

module provides a means for optimizing or limiting the number of questions which in

turn also reduce the burden imposed on the test subject. Conversely, where a high degree

of statistical accuracy is desired with regard to analyzing the status of a test subject with

respect to a particular domain, then the present system may need to use a larger number

30 of questions from the Testlet during the test.
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In accordance with a further embodiment of the present invention, the system

includes the testing and processes for administration or evaluation modules. The

questions of the test, which have been assembled in the test generation process or

module, are presented to one or more test respondents on a device. Examples of such

5 devices have been briefly mentioned above, and will be discussed in more detail herein.

The device must be capable ofpresenting these questions in a discernible form as well as

receiving the response to the particular question being elicited from the test subject.

Subsequent to the receipt of such a response, the system compares the response against

the statistically assessed responses to the same test question, which had been presented in

10 the survey and/or presented to the test subject in one or more prior tests. The comparison

includes an evaluation of the statistical probability of the appropriate assessment of the

test subject within the domain being evaluated. If this statistical probability equates to or

exceeds the threshold limits which have been previously assigned, then the Testlet is

concluded. Alternately, if this threshold value is not attained, then the present system

1 5 presents another question from the Testlet to the test subject. Again, the present system

compares the response against the statistical assessment of the same (or similar) question

from the test survey and/or a prior test. Thereafter, the system performs a statistical

assessment based on the current responses to the test questions from the Testlet in order

to determine the statistical probability associated with the combination of answers to the

20 Testlet questions received thus far. This analysis may include the determination of the

likelihood of the responses to each question for persons at a specific scaled value within

the domain, as well as the statistical probability of combination of responses to these

questions. Preferably, such statistical analysis of the combination of questions also

includes the likelihood of consistent responses, as well as the likelihood of erroneous

25 responses. Based on the results from such statistical analysis, the present system tests the

probabilities against the threshold limit again, and if the value equates to or exceeds such

a threshold limit, the Testlet is concluded. Otherwise the process repeats itself until the

Testlet concludes.

Fig. 3 depicts a flowchart of an embodiment of the Testing process, performed

30 according to the Assessment Method being described herein. Functional Block 300,

represented by dotted lines, indicates that the steps described therein form part of a larger
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process, or in the alternative, may be practiced in the absence of other prior or subsequent

process steps.

In accordance with an embodiment of the testing process of the present invention

illustrated in Fig.3, step 302 represents the initiation of the Testlet. At step 302, the

5 present system identifies the test subject and the test session, and it further identifies the

group of questions related to a domain, i.e., a Testlet, to be presented to the test subject.

This step also initiates access to the statistical information assessed from the survey

and/or to questions and answers elicited from the test subject in a prior test session. In

the next step 304, the system displays a Testlet question with its possible responses on the

10 device. In step 306, the device receives the response to the displayed question. In step

308, the present system evaluates the received response by comparing it against the

derived statistically assessed data. In step 310, the present system evaluates the statistical

probability of a specific condition of the test subject with regard to the domain being

tested and compares it against the established threshold limit. Where the limit has been

1 5 satisfied, indicating an acceptable degree of probability has been attained, the present

system may conclude the Testlet as shown in Step 312. Otherwise, the process returns to

step 304 and repeates until the threshold limit is met. Upon exit from the Testlet in Step

312, the system stores data regarding the identity of the Testlet questions presented and

responses elicited, as well as a statistical assessment of the group of Testlet questions

20 performed.

Fig. 4 presents a more detailed description of the evaluation of the reception of

responses described in Step 308 of Fig.3. Turning now to Fig. 4, the figure comprises

two sets of related figures. The first set comprises Fig. 4A-1, 4A-2 and 4A-3. The

second set comprises 4B-1, 4B-2 and 4B-3.

25 Figs. 4A-1 and 4A-2 represent the assessed statistical probabilities of responses

elicited from survey respondents or test respondents from a prior test session. Each

figure depicts a question having three possible responses, illustrating the likelihood of the

selection of a particular response for respondents having a particular condition of the

domain. Fig. 4A-3 illustrates the cumulative probabilities derived from the information

30 related to Fig. 4A-1 and 4A-2. In Fig. 4A-3, curve C14 illustrates the cumulative

probability that the test respondent will select the "intermediate" responses to the first
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and second question. An analysis of these figures reveals that the present system can

identify consistency between test responses during the administration of a testlet and

compare it to a threshold limit. For example, after two Testlet questions, a threshold limit

may require a cumulative likelihood of at least 0.15 that the test respondent had a

5 condition represented by the value "5" on the ordinate axis with a margin of error of± -

0.2. The test being administered in Figs. 4A-1 to 4A-3 meets this threshold limit, and

according to the flow chart the present system can exit the Testlet exit while the system

stores the data for subsequent statistical assessment.

Figs. 4B-1, 4B-2, and Fig. 4B-3 illustrate an embodiment of the error checking

10 capabilities of the present inventive method. Similarly, the present system presents two

test questions to a subject and establishes an error threshold limit, requiring that the

cumulative responses to these two questions have a probability in excess of at least 0.05.

If the subject selects the highest graded answer, CI 5, for the first question (Fig. 4B-1)

and the lowest graded response, CI 6, for the second question selected (Fig. 4B-2) then

15 CI 7 (Fig. 4B-3) represents the cumulative probability of such a combination of

responses. In this example, the subject's responses have not yet met the error threshold,

and the present system proceeds with the next step. This next step can vary widely

according to the design ofthe Assessment Method. By way of non-limiting example, the

next step may be a notification of this condition within the Assessment Method, the

20 presentation of further questions from the Testlet in order to evaluate whether further

Testlet questions are consistent, the generation of an error indicator such as a message

that the answers are inconsistent, as well as other responses not recited here. The error

checking capability ensures that intentionally misleading or fraudulent answers are not

entered by the test subject in response to questions presented during a test.

25 In a testing session, the system identifies the test subject. Based on this

information, the system compares the identity of a test subject against the identity of test

subjects assigned to a particular subject group. If the test subject's identity is closely

related to that of the group then the system identifies Testlets appropriate for this group

and provides them to the test subject on an appropriate device, initiating the testing

30 process or module. If the test subject does match up with a group, then the system may

further solicit identifying information from the test subject. Matching a subject to a
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group is helpful in identifying the test subject for the purpose of tracking the progress of

the test subject with respect to one or more domains when further test sessions are

performed on the same test subject. If the test subject is not part of a subject group, then

the system presents the subject with a number of options prior to the initiation of any

5 Testlet. Preferably, these options correspond to the available Testlets which the test

subject may choose.

Fig. 5 illustrates an embodiment of the testing process of the present invention.

Block 500 comprises a plurality of steps relating to the initiation of a test session or

administration module. Step 502 represents the initiation of the testing module to begin

10 testing. During this initiation, the system accesses the questions and answers of Tests and

Testlets as well as the derived statistical assessments thereof. In step 504, the system

identifies the test subject. As has been noted above, the test subject may or may not have

already participated in the Assessment Method, and may or may not be a member of the

subject group. In step 506, the system compares the elicited information regarding the

1 5 identity of the test subject against known prior participants of the health assessment

methods and/or the identity ofmembers of a subject group. If the system makes a match,

then the system determines the available tests/Testlets for the identified test subject in

step 514 and accesses the data from the prior test sessions of the matched group or

individual in step 516. In accordance with an aspect of the present invention, if the test

20 subject is a member of a subject group, then the system provides only those Testlets that

conform to the conditions or limitations, if any, established for the test group. Otherwise,

if the test subject is not a member of any subject group, then the system provides a

selection of available Testlets without any restrictions or limitations. Thereafter, the

system continues to step 518 to administer the Testlets to the test subject.

25 If the system fails to identity the individual then it proceeds to determine the

identity of a new test subject in step 508, soliciting personal identification sufficient to

uniquely identify the test subject in any future test sessions. If the test respondent

provides such information, then the system establishes a suitable record or identifier. If

the test subject refuses to enter sufficient identifying information then the system

30 determines whether to administer any Testlets in step 510. If the present system

concludes to administer no more Testlets then the present system exits the Assessment
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Method in step 512. Otherwise, the system administers the Testlet and continues the

Assessment Method in step 518.

In step 516, dependent upon the identity of the test subject and the identity of the

Testlets available to the test subject, the system accesses data relating to the derived

5 statistical information of the questions and answers within each available Testlet (which

may be based upon the information derived from the survey questions relating to a Testlet

and/or responses elicited from the same test subject during a prior test session) for use in

the subsequent administration ofone or more Testlets. Thereafter in step 518, the system

administers the Testlet. As will be appreciated from the previous discussions, the test

10 may comprise the administration of one or more questions relating to one or more

Testlets. Where a plurality of domains are to be evaluated via a plurality of Testlets, the

system repeats step 518 until it completes the administration of all of the Testlets.

In a further embodiment of the testing process or module of the present invention,

the system can establish an increased level of accuracy as well as inquiry towards one or

15 more domains from a larger set of domains. For example, the system can establish a

higher threshold limit to the domain of particular interest and/or diminish the threshold

limit to the domains of lesser interest. In this way, the system streamlines the process by

not requiring an unnecessary amount of additional questions for domains of reduced

interest, while requiring a increased number of questions for a domain of particular

20 interest. Such a process reduces the burden on the test subject without reducing the

statistical accuracy of the Testlet.

In an embodiment of the present invention, the reporting process or module

comprises the scoring and presentation ofresponses elicited during the testing process.

According to one alternative, the system immediately presents the test subject with the

25 results of one or more of the Testlets upon the conclusion of such Testlet. In another

alternative, the system withholds the results until the conclusion of the test. The system

can present these results in a simple form, such as a simple numerical readout, or in a

graphical format such as curves, slopes, graphs, and the like. Preferably, the system

presents the results in context. For example, it will present the scored Testlet results with

30 a comparison to the average responses from one or more other test subjects who have

taken the same Testlet. Such comparisons are most relevant when the test subject
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belongs to a group. As a further alternative, the system presents the results in comparison

with historical results. Such historical results include, but are not limited to, the results

from prior test sessions for the same Testlet by the same subject, the results of Testlets

from the test having just been administered as compared to the cumulative results and

5 historical variations of a group of test subjects, the results of the Testlets having just been

administered as compared to both the results from prior art test sessions for the test

subject, as well as the cumulative scores of a group of test subjects over the same time

interval. In this manner, the system can present the test subject with relative changes or

progress over a timed interval, such as a period of days, weeks, months, years, etc. The

10 time intervals can vary and are not critical to the Assessment Method. Where, however, a

regularly-timed interval is preferred, then it is also preferred that the test sessions occur

approximately at the same corresponding timed intervals, i.e., monthly, weekly, daily,

etc. In such a manner, uniform time intervals can be conveniently established. Such also

facilitates monitoring of a test subject.

1 5 Fig. 6 illustrates the evaluation and reporting modules of the present invention in

a simple flowchart. In step 602, the system displays the results from the tests having just

been administered. The form and format of this display vary widely. Step 604 indicates

that the system may present the results in one ofmany contexts. For example, the scores

can be displayed against one or more different contexts. Also, the system can present the

20 user or test subject with simple scores of the Testlets just administered and then present

the test subject with various options, wherein the scores can be displayed against the

background of historical data of the test subject, the test subject's previous score of same

Testlet, other test subjects' scores, etc. It is appreciated that selectively viewing the

scored Testlet results in various contexts by the test subject may advantageously aid in

25 improved perception by the test subject of their perceived condition. That is, the system

can allow the subject to choose the context of the presentation. Optionally, the system

allows the subject to print or otherwise store the results. Thereafter in step 606, the

system may exit the Assessment Method.

A particular advantage of the Assessment Method as described herein is in that

30 unlike many prior art surveys which are inflexible and static, the test method of the

present invention is dynamic. What is to be understood by static is that a survey is
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repeated for each test session and there is no possibility of altering the number of

questions relating to a domain, or their sequence, or indeed the length of the survey. As

has been noted above, such is particularly burdensome upon individuals, particularly

where such individuals need to have the tests administered several times, such as in

5 regular periodic intervals. Burdensome surveys are known to be more prone to errors,

including misunderstanding and/or misanswered questions, as well as questions for which

no responses have been provided. According to an aspect of the Assessment Method,

during the administration of a test, based on the responses to questions elicited, the

Assessment Method is capable of increasing or decreasing the number of questions

10 presented to the test subject. As has been noted above, wherein a threshold limit has been

established for a particular Testlet, then the Assessment Method need not present

questions which exceed the minimum number of questions required in order to satisfy the

threshold limit. The converse is also true, as wherein there may be a domain which is of

particular interest or concern with respect to the test subject, then the threshold limits

1 5 may be established at an increased level such that a larger number of questions from a

Testlet need be presented prior to the conclusion of the Testlet directed towards assessing

the status of the test subject with regard to their condition respective to a domain.

In accordance with an embodiment of the present invention, the Assessment

Method establishes the test for one or more domains based on an increased level of

20 accuracy as well as inquiry towards one or more domains from a larger set of domains.

This can be done, for example, by establishing a higher threshold limit to the domain of

particular interest and/or diminishing the threshold limit to the domains which are of

lesser interest. The overall benefit of this is that wherein a test is directed towards

evaluating several domains relevant to the test subject, then additional questions are not

25 required for domains which are of reduced interest, while increased number of questions

related to a domain of particular interest can be provided during the test. Such reduces

the burden on the test subject without reducing the statistical accuracy of the Testlet.

A further embodiment of the evaluation or reporting process or module of the

present invention comprises the provision for a method of estimating "skipped" answers

30 to test questions. For example, when a test subject omits the response to one or more

questions, then, based on the statistical analysis of the questions which have been
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properly responded to, the system calculates an estimate of the likelihood of the subject's

response to the "skipped" question. More specifically, for a Testlet having a plurality of

questions, i.e., five questions, directed towards evaluating a specific domain, but only

four of the five questions have been responded to, a statistical analysis determines the

5 correspondence between the four properly responded to questions and the fifth omitted

question. If there is a sufficient level of consistency between these answers, namely a

satisfactory degree of statistical probability that the answers to each of the four questions

responded to correspond to a specific value, or limited range of values represented by the

ordinate axis, then the system can provide a reasonable prediction that the skipped

1 0 question would have been responded to with the available response which corresponds to

that same ordinate axis value, or ordinate axis value range.

Further embodiments of the process or evaluation module of the present

invention include the ability to utilize the results from the survey and particularly from

the test administered and the resultant scales representative of their condition with

1 5 different scales taken from different tests. The system utilizes various psychometric

evaluations and scales to indicate the status of test subjects within certain domains. Prior

art system have not been able to accurately interrelate and provide a correlation between

the scales of these different psychometric evaluation techniques. In this embodiment of

the present invention, the system uses the results of the Assessment Method with

20 different scales and correlates between the scales utilized by different first psychometric

analysis techniques. For example, the system presents a subject respondent with a

plurality of questions in each Testlet. The system scores the responses to questions

relative to the scales of both the first and second psychometric techniques. The system

can establish a survey for each of the techniques and score the results on both scales

25 simultaneously. At the conclusion of the test, and especially at the conclusion of a

plurality of test sessions, the system can establish a correlation between these varying

scales based on a derivation from the statistical analyses of consistent responses with

respect to a subject's perceived condition relative to a domain. This is an invaluable aid

in advancing psychometric analysis.

30 In an embodiment of the present invention, the system provides a further

advantage by allowing the patient to self-administer a test. In another embodiment of the
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present invention, the system provides yet a further advantage through subject

assessments of survey results. The system allows the subjects of the test to assign

subjective measures to their responses based upon the individual subjective assessment

and evaluation of their condition with regard to a domain and the scale of that domain.

5 The system accounts for variations in this subjective assignment of values according to

the domain, particularly when the initial survey questions and answers are statistically

assessed and optionally, but in many cases, normalized against the overall population of

the test subjects participating in the survey.

An advantage of the Assessment Method ofthe present invention relates to the

1 0 type of reporting information which is provided to the test subject. As stated herein,

many prior art surveys provide information which is of an objective nature, as these are

frequently based on the objective observations of individuals observing the test subject.

These are not necessarily based upon questions and responses elicited directly from the

test subject without the intervention of such an observer. In contrast, the Assessment

1 5 Method is based upon the subjective measurements which are assigned by the test

subjects themselves who participate in the Assessment Method. These are believed to be

particularly accurate as they are not based upon an external, imposed scale of a condition

regarding a particular domain being evaluated, but are based upon the individual

subjective assessment and evaluation of their condition with regard to a domain based on

20 the scale of the domain. Variation in this subjective assignment ofvalues according to a

domain are accounted for in the Assessment Method, particularly when the initial survey

questions and answers are statistically assessed and optionally, but in many cases,

normalized against the overall population of the test subjects participating in the survey.

A still further important feature ofthe Assessment Method lies in the presentation

25 of the Testlet scoring results. As has been discussed above, the data collected from test

subjects is based on subjective data, i.e., their own perceptions and not based upon the

perceptions of others viewing a test subject. According to particularly preferred

embodiments, the information provided in the output of a report is presented in a fashion

which is particularly meaningful to the test subject. This includes the forms and reports

30 noted herein, such as those providing a historical assessment of the progress of a test

subject with regard to one or more domains; a historical progress of the test subject with
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regard to one or more domains as against the historical progress of the subject group; and

test score results from a particular test as compared to the test score results of prior test

subjects having participated in the Assessment Method, being those participating in the

survey, those participating in prior test sessions, or any combination of both of these

5 groups. It is also foreseen that the content of information and/or format of the report can

be established by the test subject, or by other individuals who may be participants or

healthcare provider. It is appreciated that such modification permits for a wide degree of

modification and contemplates the generation of customizable reports, and the ability to

modify the report at any time by the test subject or other individuals. This provides a

1 0 degree of flexibility to individuals who may be participating or monitoring the tests.

The Assessment Method described herein can be used over a broad range of

subject matter.

Personal health monitoring is an area which is particularly advantageously

practiced utilizing the Assessment Method described herein. Personal health monitoring

1 5 can be used by test subjects to evaluate their own perceived condition relating to one or

more domains relating to various aspects related to physical and/or emotional health. By

way of non-limiting example, such domains include the impact of headaches, physical

fitness, emotional fitness, depression, the impacts of asthma, as well as others not

particularly elucidated here. One or more of these domains may be evaluated by the

20 administration of Testlets having questions corresponding to each or one or more of the

domains, or in the alternative, only a single domain, and a corresponding Testlet can be

administered. While the test can be administered once, thereby the test subject can obtain

a general measure of their responses relative to a larger population (such as of survey

respondents and/or other test subjects), in an advantageous variation, the Assessment

25 Method collects and stores the results of individual test sessions for the test subject. The

test subject, upon repeating the test, may, over a period of time, perform several test

sessions which can be used to assess the changes in the perceived status of the test subject

with regard to these domains. As is noted above, this information can be graphically

provided to the test subject. Further, it is contemplated that this information related to a

30 test subject is maintained by the Assessment Method in a "health notebook". Such a

health notebook is a visual representation of the collection of data relating to the test
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subject's responses to test questions which have been obtained, and analyzed during one

or more test sessions. Such a health notebook is conveniently readily accessible from a

device, and the results of the contents ofthe health notebook are readily printable for

review and storage by the test subject apart from the device.

5 In accordance with an embodiment of the present invention, the Assessment

Method or system assess the health status of a patient by providing a customized test that

dynamically changes based on the patient's responses to the questions. The test module

or process initially estimates a score, e.g., 50%, and generates a customized test having a

number of questions relating to a health domain to be assessed. The health domain

1 0 relates to a condition experienced or perceived by the patient, including but not limited

to, severity of headaches, level of depression, degree of personal mobility, self-perceived

status, effectiveness of a treatment, and general overall health. In accordance with an

aspect of the present invention, the Assessment Method and system can be also utilized to

assess non-health related conditions, such as, job satisfaction, opinion polling, personality

15 test, customer satisfaction, human relationship, and the like. The administration module

or process presents one question at a time to the patient. After each question, preferably

after the patient's response to the question, the evaluation module or process calculates or

re-estimates the score and a confidence level in the accuracy of the estimated score. The

evaluation module or process estimates the score based on the various statistical analyses

20 of the responses received from test subjects or other patients. Depending on the health

domain, the evaluation module sets a pre-determined threshold based on the patient's

estimated score. The evaluation module or process dynamically modifies the test until

the estimated confidence level is within the pre-determined threshold. That is, if the

evaluation module or process determines that it can estimate the patient's answers to the

25 questions in the test, it terminates the test since it has enough information to assess the

patient's health status. This advantageously reduces the burden on the patient, since an

assessment can be made without the patient answering all of the questions of the test or

survey.

If the estimated confidence level is outside the pre-determined threshold, the

30 evaluation module ranks the questions based on the estimated score and selects one ofthe

questions that has not been administered or provided to the patient. Preferably, the
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evaluation module selects the question with the highest rank that has not been previously

administered to the patient.

In another embodiment of the present invention, the system utilizes variables

across a subject group to determine if any change in the test subject results from changes

5 to the variable. By way of non-limiting example, variables can include: the assessed

effect of a new pharmaceutical, drug composition or therapeutic method; a variation in

healthcare providers (doctors, healthcare facilities such as hospitals, clinics, etc.),

environmental changes such as reassignment of work or tasks to a test subject or patient,

as well as others not particularly discussed herein. In such an embodiment, the system

1 0 compares a body of data relating to one or more test subjects in a subject group prior to

the introduction of the variable against the body of data collected from a test subject

and/or subject group subsequent to the instruction of the variable. A comparison of the

effects of the variable can provide a wide variety of useful information, including

therapeutic benefits, therapeutic detriments, cost efficiency, change in perceived health

1 5 status, change in perceived behavioral patterns, etc.

In accordance with an aspect of the present invention, the Assessment Method

monitors one or more test subjects, particularly the individual responses of test subjects

comprising a subject group. Such is particularly advantageous when each of the

individual test subjects of a subject group are exposed to a common variable and, it is a

20 function of the Assessment Method to determine if any change in the test subject results

from the instruction of the variable. By way of non-limiting example, variables can

include: the assessed effect of a new pharmaceutical, drug composition or therapeutic

method; a variation in healthcare providers (doctors, healthcare facilities such as

hospitals, clinics, etc.), environmental changes such as reassignment of work or tasks to a

25 test subject or patient, as well as others not particularly discussed herein. It is to be

understood that these are presented by way of non-limiting examples and that a far

broader range of possible variables can be utilized in conjunction with the Assessment

Method. In such an embodiment, a body of data relating to one or more test subjects in a

subject group prior to the introduction of the variable may be obtained, and then

30 compared against the body of data collected from a test subject and/or subject group

subsequent to the instruction of the variable. A comparison of the effects of the variable
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can provide a wide variety of useful information, including the therapeutic benefits,

therapeutic detriments, cost efficiency, change in perceived health status, change in

perceived behavioral patterns, as well as others can be derived therefrom.

A significant advantage provided by the Assessment Method is in its use in the

5 assessment of the costs as well as the benefits associated with the provision of health care

related goods or services provided to one or more test subjects. As noted above, the

Assessment Method is particularly useful in the monitoring of one or more test subjects,

particularly individual responses of one or more test subjects comprising a subject group

to a variable, where a change in health care related goods or service is being provided.

10 The Assessment Method can be used to evaluate the costs and benefits resulting from the

change in health care related goods or services to one or more test subjects in a subject

group. The utility of the Assessment Method is broad and can be adapted to a wide range

of specific applications. It is to be understood that virtually all health care related goods

or services provided to patients or test subjects can be evaluated by the Assessment

15 Method.

According to one example, the assessment of the efficacy of the substitution of

pharmaceuticals in the treatment of a particular medical condition can be evaluated.

Utilizing the Assessment Method, the efficacy of a first pharmaceutical for the treatment

of a particular medical condition by a test subject, but preferably for a number of test

20 subjects comprising a subject group, is established. Thereafter, a second pharmaceutical

for the treatment of the same medical condition is substituted and the Assessment Method

is used to evaluate the response in the treatment of the medical condition by the test

subject, or number of test subjects comprising the subject group. Using the Assessment

method, the individual responses of the one or more test subjects are evaluated, and

25 information provided is used to evaluate the relative efficacies of the first and second

pharmaceuticals for the treatment of the medical condition. Many of the advantages of

the Assessment Method are realized in such an application, including reduced respondent

burden, elicitation of responses based on the individual test subject's perception of their

response to the first or second pharmaceutical, as well as the ability to provide reports to

30 each of the test subjects following each test session. It is also an advantage of the

Assessment Method that the costs of the first pharmaceutical and its benefits provided to

36



the test subject, or number of test subjects comprising the subject group, can be compared

to the costs of the second pharmaceutical and its benefits provided to the test subject or

number of test subjects of the subject group.

According to a further example, the assessment of the efficacy of an experimental

5 compound for use as a pharmaceutical composition for a particular medical condition can

be evaluated. Such is particularly advantageous where evaluation of the experimental

compound is required to obtain regulatory approval for the use ofthe compound for the

treatment of the particular medical condition. Frequently, in such an evaluation, the

efficacy of the experimental compound may be provided to a portion of the test subjects

10 of a subject group, while other test subjects of the subject group are provided with a

placebo. Using the Assessment Method, the individual responses of the test subjects are

evaluated, and information provided is used to evaluate the efficacy of the experimental

compound for use as a pharmaceutical composition for a particular medical condition,

versus the efficacy of the placebo for use as in the treatment of the same medical

1 5 condition.

A still further example, an assessment of the efficacy of the addition to or substitution

of a healthcare provider can be evaluated for a group of patients which form a subject group.

As noted above, non-limiting examples of healthcare providers include individual health care

providers such as doctors, specialists, dentists, physical therapists, or other licensed healthcare

20 providers, or groups of such healthcare providers such as those who have established "joint"

practices, as well as larger healthcare providers or healthcare organizations such as hospitals

and clinics which provide health care services to groups of patients. According to this

application of the Assessment Method, the relative efficacy of a health care provider can be

assessed. Further, the Assessment Method can be used to determine the relative efficacy of a

25 health care provider as compared to at least as second health care provider for a group of

patients who are test subjects in a subject group. This application of the Assessment Method is

particularly valuable as the relative performance in the provision of health care goods and

services by a healthcare provider to patients can be assessed and evaluated in a particularly

meaningful way as the performance of healthcare providers is elicited from the test subjects,

30 viz.
,
patients. A further advantage of the Assessment Method is in its low respondent burden,

and that it can be used to conveniently continually monitor the performance of healthcare
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providers both with respect to each other, as well as individually, over time. Comparisons

between two or more healthcare providers can be accomplished by using the Assessment

Method to assess the responses from a first set of patients being treated by a first healthcare

provider and comparing these with the assessed responses obtained from a second set of

5 patients being treated by a second healthcare provider, wherein the patients were from a

common subject group, or wherein the first set of patients and the second set of patients were

from two separate subject groups which nonetheless were substantially similar so to ensure that

the Assessment Method and the results derived from its use are accurate to a satisfactory

extent.

10 A yet further example contemplates the use of the Assessment Method in

determining the efficacy of the use of a treatment regimen, such as a new or a specific

surgical procedure, or the use of a new or specific therapeutic procedure or the use of a

new or specific testing method or test device in the evaluation to prior practiced treatment

regimens, testing methods or test devices. Similarly to the protocols outlined above, the

1 5 Assessment Method can be used to determine the relative efficacy ofnew or specific

therapeutic procedure or the use of a new or specific testing method or test device

compared to prior or existing therapeutic procedures, testing methods or test devices for a

group of patients who are test subjects in a subject group. This application of the

Assessment Method in such an evaluation is particularly valuable as the relative

20 performance of these new or specific therapeutic procedures, or new or specific testing

methods or use ofnew or specific test devices can be assessed and evaluated in a

particularly meaningful way as their performance and efficacy is elicited from the test

subjects, viz., patients.

It is to be understood that these prior examples are provided as illustrative

25 examples and are not to be understood as in any way limiting the broad scope of

applicability of the Assessment Method in evaluating the provision of health care related

goods or services provided to one or more test subjects.

A further advantage which may be provided by the Assessment Method is that the

results and data obtained from the use of the Assessment Method may be used to

30 facilitate in the selection of a particular regimen of treatment for a particular medical

condition, where this selection can be made by either a patient, or the healthcare provider
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or both. The Assessment Method is a particularly valuable resource of information

relating to the health of patients who participate as test subjects, and includes information

relating to their health, as well as their responses to treatment regimens to particular

medical conditions. From this information, a patient may evaluate their own health status

5 and, if treatment for a particular medical condition is desired or necessary, the patient

they may be provided with information relating to the efficacy of healthcare goods or

services provided to other patients. This is particularly advantageous to the patient,

healthcare provider or both in assessing the probable benefits and costs associated with

available treatments for a particular medical condition, and is particularly useful in

10 comparing the relative probable benefits and costs associated with various available

treatments which may be used to treat the particular medical condition.

Still further, it is to be understood that while the Assessment Method described

herein has generally been discussed with regard to evaluating factors regarding general

health, it is to be understood that this is by way of illustration and not limitation and that

15 other fields of use can equally benefit from the application of the principles of the

Assessment Method. By way of non-limiting example, this may include customer

satisfaction surveys for products or services. In such an example, the vendor/provider of

such goods or services may elicit from customers or service recipient answers to survey

questions. Therefrom they may derive a measurement of variations in satisfaction over a

20 timed interval. In this way, the effect of changes in the goods or services being provided

and their ultimate perceived effect as viewed by the purchaser or service recipient can be

evaluated.

In a still further aspect of the invention, the Assessment Method may be used as a

monitoring tool for remotely monitoring one or more test subjects with respect to long-

25 term behavior or perceptions of behavior by the test subjects. Such can be wherein a

group of employees comprise a subject group, and domains particularly relevant to the

employee, such as perceptions ofjob satisfaction, general physical or mental health, and

the like, are assessed over time. In this way, variations in the status of the members of

the subject group, here employees, can be monitored and when a variation is noted,

30 appropriate measures to correct the underlying causes can be taken. Such is particularly
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advantageous as frequently the cost of prevention as well as the course of identification is

a small fraction of the ultimate costs needed to correct future more severe problems.

In a yet further aspect of the invention there is provided a method and apparatus

by which to acquire, accumulate, analyze and apply pertinent information derived from

5 one or more test subjects in order to define the nature and degree of an individual's status,

particularly self-assessed or self-perceived with respect to one or more health related

factors, viz., domains. Further, the method and apparatus of the present invention utilizes

the data obtained therefrom may be used to objectively assess and recommend the

treatment options which are available to the test subjects when such treatment is deemed

1 0 appropriate. The method and apparatus of the present invention further provides a means

by which to systematically assess the progress, process and outcome of the treatment

options, methods, approaches and/or techniques which are being provided.

A further aspect of the present invention relates to an apparatus for performing the

Assessment Method. This apparatus may be specially constructed for the operation of the

1 5 Assessment Method, or it may comprise a general purpose computer as selectively

activated or reconfigured by a computer program stored in the computer. Various general

purpose machines may be used with programs written in accordance with the teachings

herein. It is also possible that it may in certain instances be advantageous to construct

more specialized apparatus to perform the required steps of the Assessment Method.

20 Non-limiting examples of such machines include the devices described previously, as

well as further machines and systems ofmachines described hereinafter. These non-

limiting examples include stand alone' computer, or connected to a two or more

computers on a computer network, such as a local area network (LAN) as well as larger

networks such as the Internet.

25 In one aspect of the present invention there is provided an assessment and

monitoring system which comprises a host computer facility supporting wired or wireless

network delivery of user-relevant components, such as tests, and output such as reports of

the Assessment Method to multiple remote user interface devices.

In another aspect of the invention there is provided an assessment and monitoring

30 system which comprises a programmed general purpose computer which is programmed

to operate the Assessment Method.
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In another aspect of the invention there is provided an assessment and monitoring

system which comprises computer-readable media which contains the instructions for use

by a programmable general purpose computer necessary to operate the Assessment

Method.

5 In another aspect of the invention there is provided an assessment and monitoring

system which comprises one or more devices which are connected to a host computer

facility which is programmed to operate the Assessment Method. The devices include

without limitation computer terminals, general computers connected to the host computer

facility, wireless devices including wireless telephones, two-way communications

10 devices, or other devices which include an display means (such as a cathode ray tube, flat

panel display, and the like) or other means for prompting for an input (such as audio

devices, speech synthesizers, and the like) and an input device (such as buttons,

keyboards, computer mice, touch pads or touch screens and the like.)

The Assessment Method according to the invention is conveniently adapted for

1 5 implementation on physically compact, portable, user-interface devices such as small

portable personal computers, and particularly hand held devices known as personal

digital assistants. Those skilled in the art will understand that the system can readily be

used on or adapted to other hardware platforms, for example, a desktop computer and can

be expressed in different software interfaces from that shown in this specification,

20 especially ones that use different input devices such as keyboards, touch pads or touch

screens and the like.

The Assessment Method can be implemented in software, and can be provided for

use for single-user operation on a stand-alone personal computer, or for multi-user

operation on a network for use by a number of test subjects. Particularly useful are

25 embodiments wherein a test subject is remotely administered a test session on a device,

and the device is in communication with a host computer via a bi-directional wired or

wireless connection. Examples of the former may include local area networks (LAN),

wide area networks (WAN) as well as the Internet. Examples of the latter include

connections wherein wireless means such as transmission via IR signals, microwave or

30 radio-frequency communications are employed for at least part of the communications

path between a device and the host computer. Thus a preferred embodiment of the
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invention comprises a host computer facility supporting wired or wireless network

delivery of the tests and test sessions, as well as related information such as reports and

the like, to multiple remote user interface devices. Such an embodiment is further

preferred as a host computer facility can be conveniently used for the administration of

5 tests in test sessions, statistical assessment of information regarding tests and test

sessions, as well as related functions. One such function is operating as a central

repository for maintaining records relating to test sessions, the identity of test subjects

and subject groups. A further such function is operating as a central administration

center wherein changes or modification to the content of the Assessment Method,

1 0 particularly changes to the questions and format of the test and Testlets can be made.

The host computer facility provides data, or access to data, data processing and

communications resources for test subjects operating the devices. The host computer

facility can be a server or cluster of servers with associated data storage volumes, and at

least one intelligent client providing access to the server or servers. The host computer

1 5 facility can call upon a variety of external resources and functions as a marshalling and

processing center for organizing resources for utilization by limited capacity devices. In

a preferred embodiment it is a co-ordination point on a network for a device used in the

administration of the Assessment Method. Optionally, the network accesses or includes a

number of remote database sources providing access to elements both within and without

20 the host computer facility.

The format of the test, test questions and reports may vary widely but desirably

are arranged to provide a readily understandable presentation of information on the

device upon which the test is administered. Desirably such a format for such information

is provided on screens in a user-friendly format, and provides a user-friendly interface for

25 presenting information and for providing a response to questions. Elements of such user-

friendly interfaces are familiar to many computer users, such as activatable buttons,

pointers, scroll bars, icons, arrow key, drop-down menus, windows and other screen

symbols designed for actuation by a pointing device, for example, a mouse or trackball.

More preferably, for embodiments implemented on a handholdabe computer, the pointing

30 device is a pen or stylus. The Assessment Method itself can be programmed for

operation in any suitable computer language (i.e., Pascal, C/C+/C++, assembly language,
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BASIC, etc.) and on any suitable operating system (i.e., UNIX, LINUX, Microsoft

WINDOWS, Macintosh OS, etc.).

A further example of devices which find use with the instant invention are small

handholdabe computers (sometimes referred to as "personal digital assistants" as well as

5 "PDA"s). An example is the Pilot® handheld computer vended by Palm Inc. and the

Visor® handheld computers vended by Handspring Inc., as well as the Hewlett-Packard

Jornada® handheld computers. These handheld computers include a central processor

unit, programmable memory, a display/input means, and a means for communicating

with a computer or computer network. These latter means include a "wired" connection

10 to a computer or computer network, as well as "wireless" communications capabilities

such as radio wave or infrared wireless communications means enabling them to

exchange data with a computer or computer network without the cost or inconvenience of

hard wiring.

Pursuant to certain user-adaptive aspects of this invention, the screens are readily

15 adapted to the test subject. This adaptive characteristic is a valuable benefit as the small

and portable nature ofthe PDAs introduce great convenience in the administration of a

test session, and the simplicity of interacting with such devices and providing responses

to questions presented on the screens facilitate compliance with a periodic schedule of

test sessions. The ease of use and suitability of the Assessment Method to such keyless

20 or minimally keyed platforms, especially PDA's, is promoted by minimizing the need for

actual text or data entry by the user and by emphasizing instead data selection by

selection from among possible responses to questions. Preferred embodiments of the

invention allow quick pen selection of data items through columnar "pick lists" of

possible responses.

25 A further example of an interactive interface and delivery system suitable for use

as a device for administration of the Assessment Method is a wireless telephone. A

wireless telephone is suitable for use as a device as it provides bi-directional

communication capabilities with a host computer or other computer, a keyboard or

microphone suited for providing an input indicating selection of a response to a question,

30 and a screen or speaker which can be used to provide questions to a test respondent in an
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audially and/or visually perceptible manner. Wireless telephones are also compact and

portable and offer conveniences and benefits similar to PDA's discussed above.

A further example of an interactive interface and delivery system suitable for use

as a device for administration of the Assessment Method may be an 'information kiosk'.

5 Such an information kiosk includes a touch-sensitive display, keyboard or other input

means so that the test subject may respond to questions provided during the test. In other

operational respects such an information kiosk is similar to a conventional computer

working independently of a network, or similar to a computer terminal or computer

attached to a network but is available in public spaces and are intended for public access.

10 Such might be also viewed as a 'public computer' or 'public computer terminal.' The

benefits of such an information kiosk is that the test respondent need not be provided

with a device in order to participate in the Assessment Method, but may participate from

an information kiosk. Such lowers the overall costs which might otherwise be associated

with the necessity of providing devices to test subjects, particularly where a larger

1 5 number of test subject comprise a subject group. Further the public availability of such

information kiosks may ensure better compliance with any regimen for which the

Assessment Method may be utilized.

Examples:

20 The following examples demonstrate an implementation of the Assessment

Method described above.

The underlying survey data has been derived from the SF-36 Health Survey and

the subject of the survey were directed towards assessing the overall general physical and

emotional well being of a test subject. The device used was a IBM-compatible personal

25 computer with a color monitor, keyboard, and mouse as input devices attached to the

Internet. The computer program operating in accordance with the Assessment Method

was positioned at a location or remote from the device.

Figs. 7-1 through 7-10 depict the display perceptible to the test subject, as well as

the report for a test session. The test questions presented were responded to by the test

30 subject with a perception that they are enjoying both excellent physical and excellent
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emotional and mental health. As can be seen from the figures, Fig. 7-1 indicates a time

frame for the survey to the test subject, namely four weeks.

Fig. 7-2 represents the first question and the response provided by the test subject.

Fig. 7-3 represents the next question and the response provided by the test subject.

5 Fig. 7-4 depicts the subsequent question, wherein the timeframe for the test

subject is repeated, as well as depicting the response elicited from the test subject.

Fig. 7-5 depicts the next question and the test subject's response.

Fig. 7-6 illustrates the next question, which also includes a repetition of the

relevant timeframe (four weeks), as well as the response provided by the test subject.

1 0 Fig. 7-7 depicts the next question, as well as repeating the relevant timeframe for

the test being administered and the response provided by the test subject.

Fig. 7-8 illustrates the subsequent question provided, as well as the response

provided by the test subject.

Fig. 7-9 illustrates the next question presented to the test subject and their

1 5 response.

Fig. 7-10 illustrates the report presented to the test subject. The presentation of

the report illustrates a wide variety of information which is particularly relevant to the

test subject and provides regarding the test session having just been administered. The

content of the report information is presented in a form and manner which is particularly

20 meaningful to the test subject. As can be seen from an inspection of the report provided,

there is provided to the test subject information regarding their perceived physical health,

compared also in the context of the general physical health of the United States (as a

population), their perceived mental health with regard also to that of the United States

population, as well as an indicator of their progress. As this is the first administration of

25 the test, a historical context has not yet been fully generated. The test also includes an

interpretation of the scored test results in a straightforward manner which is particularly

user friendly and the content is particularly relevant to the test subjects. The report also

provides a suggestion for future action by the test subject, including the suggestion that

the test should be repeated in three months time.

30 With regard to the questions presented in accordance with Example 1 , it is

significant to point out that subsequent to the receipt of only eight responses, the
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Assessment Method has provided an accurate scoring of the test subject in regard to

several domains. These domains include the perceived physical health and the mental

and emotional health of the test subject. More specifically, questions depicted on Figs. 7-

3 through 7-6 provides a question of a first Testlet directed towards evaluating the

5 domain of general physical well being while the questions depicted on Figs. 7-7 through

7-9 comprise the questions of a second Testlet directed towards evaluating the overall

emotional and mental health perceptions of the test subject.

The degree of accuracy in evaluating the test subject was achieved subsequent

only to eight questions which is particularly significant as a significantly reduced

10 respondent burden was imposed upon the test subject. Notwithstanding the reduced

respondent burden and the reduced number of questions, a level of statistical accuracy

was comparable to that of the SF-36 Health Survey which in and of itself is amongst the

shorter surveys known from the background art in the evaluation of such health concepts,

i.e., domains.

1 5
j

Turning now to Example 2, therein is depicted in Figs. 8- 1 through &-2-0 8-19

questions presented, responses elicited, and the final reporting of the test scoring of a test

session wherein the test subject operated under the perceptions of very poor physical and

very poor mental and emotional health. As can be seen by a review of the figures, the

|

questions presented in Figs. 8-2 through 8-2Q 8-19 are directed to a Testlet which focuses

20 upon the self perceptions regarding physical functioning of the test subject. In contrast

with the survey taken and completed in accordance with Example 1, the test subject here,

operating under the perception of very poor physical functioning and physical health

required that a greater number of questions in this Testlet need be answered. A greater

number of questions in tests also provided to the Assessment Method, which in turn

25 provides to the Assessment Method a large amount of data regarding the self perceptions

of the test subject with respect to this domain. Such permits the Assessment Method to

provide a more accurate measurement of the status of the test subject with regard to this

domain, as well as providing a great amount of data to be stored and used in subsequent

test sessions in order to evaluate the progress of the test subject with respect to this

30 domain.
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Similarly, with regard to the domain relating to self-perceived mental and/or

emotional health, the Assessment Method provided seven questions requiring responses.

Again, the test subject operated under the self perception of poor mental and emotional

|

well being, and replied accordingly as indicated in Figs. 8-24- 8-2Q through J^26.

5 Once again, this provided to the Assessment Method a greater body ofresponse data

which was used in the scoring of the Testlet, as well as score for subsequen t use in future

test sessions in order to evaluate the progress of the test subjects with regard to this

domain.

|

Figs. 8-27A-C 8-28 depk-ts depict the report generated immediately following the

10 administration of the test. As can be seen by inspection, the report includes the generated

score results for the test subject. The relative status of the test subject as determined by

the assessment method in the context of the general U.S. population, as well as a user-

friendly description regarding the scores obtained from the test session. The test report

also includes a historical context indicating the progress of the test subject, but as this

1 5 was the first test taken by the test subject, this information is circumscribed. The test

report also provides a plain-language recommendation for next steps to be taken by the

test subject. As can be seen by comparison of the length, as well as the nature of the

individual questions presented in Example 1 versus Example 2 it can be seen that the

Assessment Method dynamically alters the selection of subsequent questions based on

20 immediately prior questions from which answers have been solicited. On the one hand in

order to limit the burden of the respondent where there is a high degree of statistical

probability in predicting the status of the test subject with respect to one or more domains

only a few questions are presented. On the other hand, where the Assessment Method

establishes that the test subject has potential problems with regard to one or more

25 domains, presents additional, more focused questions with respect to those domains.

Even so, the response burden to Example 2 was less than the burden for the SF-36 Health

Survey, which comprises 36 questions, and which is not dynamic in nature.

Notwithstanding the reduced number of questions, a comparable level of statistical

accuracy was preserved in the scoring of the test subject's perceptions with respect to the

30 tested domains.
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While specific embodiments of the invention have been shown and described in

detail to illustrate the invention, it will be understood that the invention may be embodied

otherwise without departing from the principles of the invention and that various

modifications, alternate constructions, and equivalents will occur to those skilled in the

5 art given the benefit of this disclosure, Thus, the invention is not limited to the specific

embodiment described herein, but is defined by the appended claims.
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Abstract:

The present invention relates to an assessment technique which is conveniently

practiced on a computer or over a network. The assessment technique is particularly

useful in assessment of health related factors. The invention also relates to a general

5 purpose programmable computer which is provided with instructions for operating

according to the assessment technique.
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